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The  main  aims  of  the  one  year  grant  -from  the  USAF  under  this  topic  were 
twof o!  d : 

1.  Site  selection  and  preparation  ■for  the  main  experiments. 

2.  Climatological  survey  of  the  Sede  Boqer  area. 

The  IRGODOM  group  met  approximately  once  per  month  to  discuss  requirements 
■for  siting,  preparation  of  equipment,  personnel. 

There  was  one  two-day  workshop  at  Sede  Boqer,  in  which  the  most  appropriate 
site,  with  a  clear  lir  f  sight  path,  was  selected.  As  part  of  this  path 
extends  into  Kibbutz  Sec  ^oqer,  which  is  an  independent  organization,  we 
negotiated  the  necessary  a  ements  with  the  Head  of  the  Kibbutz.  He  was  most 
cooperative,  so  no  proble  r-e  expected  from  that  source.  Fig.  1  shows  the 
layout  for  the  experiment. 

The  Desert  Metecrolgy  Unit  had  previously  prepared  a  summary  paper, 
"Meteorological  Data  for  Sede  Boqer,"  by  Avraham  Zangvil  and  Perla  Druian.  This 
summary  was  updated,  by  summarizing  each  year  thru  1985,  and  then  including  the 
data  for  each  individual  year  in  the  overall  mean  values  1977-1935. 

We  are  also  enclosing  a  report  "Dust  Storms  at  Sede  Boqer,"  by  Perla  Druian 
and  Louis  Berkofsky,  1983.  That  report  shows  that  the  largest  number  of  storms 
occurs  m  March,  April  and  December,  and  the  least  number  in  July,  August,  and 
September  .  Thus  we  would  plan  to  do  one  experiment  in  summer  < Sep  *  ember )  and 
one  i n  Apr  i  1  . 

We  are  still  planning  to  go  anead  with  the  experiments  as  originally 
proposed,  and  are  awaiting  further  funding. 
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Dust  Storms  at  Sede  Boqer 


1  -  Abstract: 

The  purpose  of  this  report  is  to  describe  the  frequency  of  dust  storms, 
their  distribution  over  the  months  of  the  year  and  their  distribution  accord¬ 
ing  to  wind  direction  and  velocity  during  the  last  six  years  (Nov.  1976  - 
Ncv.  1982),  taking  into  account  only  visibility  measurements. 

2  -  Introduction: 

The  dust  storm  is  a  common  phenomenon  that  occurs  freouently  in  arid 
and  semiarid  areas.  In  general,  a  dust  storm  is  defined  when  visibility  is 
reduced  by  the  presence  cf  dust  to  less  than  1,000  m.  There  are  other 
visibility  criteria,  i.e.,  below  11  km  or  700  m,  as  visibility  limits.  We 
use  two  visibility  limits:  5,000  m  and  1,000  m  (following  J.  Katsnelson  in 
his  paper  "Frequency  of  dust  storms  at  Beer  Sheva",  1970). 

rhe  necessary  conditions  for  a  dust  storm  are:  existing  areas  of 
loose  sand,  dust  or  loess;  relatively  strong  winds,  steep  lapse  rate  of 
'..enperat ure  in  the  lower  atmospheric  layer  and  a  dry  spell  which  facilitates 
t-v  ev stance  of  coarse  sand  or  £;ne  dust  in  the  air  (J.  Katsnelson,  1970). 
’■•ese  conditions  exist  in  our  area. 

Data  and  Results: 

Sede  Boqer  is  Seated  on  the  north  of  the  Neaev  mountains,  480  m 
■'  ove  V.S.L.  The  average  rainfall  ’s  about  90  mm  and  most  of  it  falls  between 
«<  c-vter  and  May.  Soils  in  this  area  are  loess  or  sand  or  both. 
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o'rUe  Boon  is  ■>  cl ii.iatolugical  station.  Observations  have  been  taken 
three  times  pc-  aa:-  i'T'iOO,  1400  and  ?009)  during  the  last  six  years.  Because 
n  ’•he  sparseness  of  measurements,  accurate  descriptions  of  the  passage  of 
dust  storms  were  not  possible.  Thus  it  is  assumed  that  the  number  of  recorded 
cases  during  trie  entire  period  is  not  complete  and  smaller  than  its  true  value. 
We  record  dust  storms  only  at  the  time  of  the  observation,  and  the  values  in 
tfns  r  eport  are  the  number  of  dust  storm  obser  vati  ons ,  not  a  day  or  a  dust 
storm. 

3-1  Distribution  >t  dut  *  stcrm  observations  according  to  month  of  the  year: 

During  the  ’ast  six  years  there  were  183  cases  of  dust  storm  observations 
with  visibility  equal  to  or  less  than  5  km,  and  35  of  these  were  equal  to  or 
less  than  1  km. 

’’able  1  givec  the  distribution  o'  dust  storm  observations  according  to  the 
Month  of  the  year . 


5 


Table  1 


Distribution  of  dust  storms  at  Sede  Boqer  according  to  month  of  the  year 
(pe".od:  November  1976  -  October  1982) 


V<  5  km 

V  C  1  km 

January 

15 

0 

Tebruary 

18 

3 

March 

26 

6 

April 

45 

8 

May 

12 

3 

u  Ufl0 

5 

1 

July 

12 

0 

August 

6 

0 

ieptember 

6 

0 

October 

7 

1 

November 

14 

2 

December 

23 

11 

In  this  entire  period  April  was  the  month  with  the  maximum  number  of 
sto>  ri  observations  (45);  next  were  March  (26)  and  December  (23).  The 
^pk nation:  for  these  are; 

Atmospheric  dust  penetrates  into  Israel  in  the  rainy  and  late  spring 
.easons  when  barometric  cyclones  cross  the  Eastern  Mediterranean  Basin 
vo  .  /aa Ion  and  E.  Ganor,  1977).  Most  dust  storms  in  this  region  are 


SEDE  BOQER 


January  February  March 


October  November  December 


ig  1:  Frequency  cf  wind  Girections  during  dust  storm  observations 

>V<  *  ;->)  at  Sede  B^cer. 

[  ’lur'd0!'  s  >ro  total  number  of  observations). 


associated  with  the  passage  of  a  cold  front  moving  from  W  to  E,  which 
explains  the  11  cases  of  December  with  visibility  equal  to  or  less  than  1  km. 
There  were  no  cases  in  September  during  the  entire  period. 

3-2  Frequency  of  wind  directions  during  dust  storm  observation  according  to 
the  month  of  the  year: 


we 

defined 

eight  wind 

directions  as 

follows 

N: 

340°  - 

20° 

S: 

160° 

-  200° 

NE: 

30°  - 

60° 

SW: 

210° 

-  240° 

E: 

70°  - 

110° 

U: 

250° 

-  290° 

SE: 

120°  - 

150° 

NW: 

300° 

-  330° 

Dust  storm  occurrences  (roses)  for  each  wind  direction  for  each  month  were 
constructed  (Figs.  1  and  2)  for  visibilities  5  km  and  1  km.  It  can  be 
seen  that  there  are  80  cases  (43%)  in  the  sector  250°  -  290°  with  V  <1  5  km 
and  21  cases  (60%)  with  V  ^  1  km. 

3-3  Percentage  frequency  of  wind  directions  at  times  of  dust  storms  at 
Sede  Boqer. 

Most  of  the  dust  storms  at  Sede  Boqer  are  associated  with  winds  blowing 
from  W,  the  predominance  in  the  sector  in  Doth  cases  (43%  with  visibility^  5  km 
and  62%  with  visibility  ^  1  km)  can  be  seen  in  Fig.  3.  The  sector  with  the 
second  highest  frequency  is  NW  (in  both  cases  too).  More  than  60 t ,  in  the 
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*. 
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Distribution  of  dost  storms  at  Sede  Boqer  according  to  wind  direction  £ 


a  iJ  velocity. 

lo  Table  2,  all  183  cases  of  dust  storms  with  visibility  ^  5  km  registered 
during  the  6  years  were  classified  according  to  the  eight  wind  directions  and 
seven  groups  0*  wind  velocity  corresponding  to  the  Beaufort  Scale,  given  in 
^ "'"'ts .  The  35  cases  of  dust  storms  with  visibility  ^  1  km  were  similarly 
:n$sified  in  Table  3.  The  frequency  data  are  expressed  as  the  number  of  cases, 
•ne  lightest  winds  (1-6  knots)  are  not  sufficiently  strong  to  be  associated 
wit,  a  serious  dust  storm.  Nevertheless,  they  are  included  because  there  were 
cases  with  light  winds  at  the  time  of  observation.  But  in  general,  winds 
associated  with  dust  storms  were  stronger, 

From  Table  2  one  can  see  the  homogeneity  of  the  distribution  of  dust 
storms  with  winds  with  velocities  from  4  to  21  knots.  On  the  other  hand, 

Table  3  (V  ^  1  km)  shows  that  there  is  a  clear  maiximun  with  wind  of  II  -21  knots. 


4  -  Future  plans : 

In  order  to  improve  the  present  data  set,  new  instrumentation  wi.ll  be 
utilized.  The  "Flow  Controlled  High  Volume  Air  Sampling  System"  manufactured 
i’;-  Sierra  Instruments  Inc.,  is  already  being  used  to  collect  24-hour  data, 

1  >r ur-'  plans  include  extended  measurements  of  day-night  differences  of  dust 
(_onc°ntration,  by  means  of  this  and  more  sophisticated  equipment.  This  more 
precise  data  set  will  provide  calibration  for  the  prognostic  dust  model  being 
jvel'iped  and  tested  in  the  Desert  Meteorology  Unit  (Berkofsky,  1982). 


340°-20°  :n0-(  'j0  70c- 1 10°  120°-150°  160  -200°  210°-240°  260°- 290  300  -330  Total 


Table  3 

Distribution  of  Duststorins  at  Sede  Boqer  according  to  wind  directio 
Period:  November  1976  -  October  1982  (three-hourly  observati 
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Introduction 


Meteorological  observations  have  been  initiated  towards  tne  end  of 
1976  in  the  meteorological  observation  plot  of  the  Institute  for  Desert 
Research.  The  plot  is  located  on  flat,  bare  loess  soil  on  the  north¬ 
eastern  corner  of  the  Sede  Boqer  Campus  in  Sede  Zin,  45  km  south  of 
Beer  Sheva,  480  m  above  mean  sea  level.  (Fig.  1). 


Fig  1  The  Study  Area 


Station  Instrumentation 

At  present  the  meteorological  observatory  includes  a  s'andard  m^teorolog ; cal 
instrument  shelter  housing  dry  and  wet  bulb  thermometers,  maximum  and  minimum 
thermometers  and  a  thermohydrograph  (manufactured  by  Jules  Richards),  Rainfall 
is  measured  in  a  standard  rain  gauge,  16  cm  in  diamt  *er,  from  October  1976  and 
also  by  a  Belfort  recording  rain  gauge.  Evaporate  •  s  measured  from  a  class  A 


».'  '  1  i  <  «■>  «.«  ». r, 


evaporation  pan  since  May  1978.  Dew  is  recorded  since  July,  1977  by  a  dew 
balance*  of  the  Hilther  type  (manufactured  by  lambrecht).  A  grass  minimum 
thermometer  is  also  installed  in  the  plot.  The  data  used  for  this  report 
are  almost  complete  except  for  a  few  occasions.  In  the  case  of  missing 
temperature  data  reference  was  made  to  the  continuous  chart  records.  In 
the  case  of  missing  evaporation  data,  the  daily  value  was  linearly  inter¬ 
polated.  In  general  the  percentage  of  missing  data  did  not  exceed  2  . 


Temperature  Data 

Temperature  data  for  the  individual  years  1977  to  1982  are  presented 
in  Tables  1  to  6.  In  the  first  five  columns  the  average  daily  maximum  and 
minimum  temperatures ,  daily  mean  temperature,  daily  temperature  range  and 
the  average  daily  grass  minimum  temperature  are  presented,  for  each  month. 

In  the  next  six  colums  extreme  values  of  daily  temperatures  are  presented. 
The  standard  deviation  of  the  daily  maximum,  minimum,  and  grass  minimum 
temperature  is  shown  in  the  last  three  columns.  Table  7  shows  the  average 
values  for  the  6  years  of  measurements  and  also  extreme  values  for  the 
period  1977-1982.  The  standard  deviation  is  of  tne  means  presented  in 
Tables  1  to  6. 

Temperature  ard  _H  urn  ’  d_i  ty  Varj  ables  at  1 4  :QT  uqc  a 1  T_i_me 

>  T a b I ^  8  tr  I?  daily  mean  values  and  standard  deviations  at  14:00 
local  time  are  coowi  for  dry  and  wet  bulb  temperatures ,  relative  *  jmi di ty 
and  d^w  pom*-.  T a b  1  e  14  summarises  the  long-t°m-  mean  of  the  values  of  f 
'ears,  Tho  standard  deviations  in  this  table  is  that  of  the  means  presented 


in  T at ' o' 


s  i  -  teres  ting  t0  no  tv  re,-,  tna*  the  yearly  maximum 


f  the  dew  .-c  i r  t  in  September  anc  the  'n  r<  bn,a'\  . 
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Rainfall,  Dew  and  Evaporation 

Data  for  the  individual  years  1977-1982  are  shown  in  Tables  15  to  20. 

In  the  first  four  columns  information  on  monthly  rainfall  is  presented. 
Monthly  totals  and  extreme  values  of  dewfall  are  presented  in  the  next  five 
columns  (see  also  Zangvil  and  Druian,  1980).  Monthly  totals,  extremes  and 
daily  means  of  evaporation  are  shown  in  the  last  six  columns.  Finally, 

Table  21  shows  long-term  means  and  extreme  values  of  rainfall,  dew  fall  and 
evaporation  for  the  years  1977-1982.  Table  22  summarizes  precipitation  data 
for  the  rain  seasons  1976-77  to  1982-83. 

Reference: 

Zangvil,  A.  and  P.  Druian,  1980.  Measurement  of  dew  at  a  desert  site  in 
southern  Israel.  Geog.  Res.  Forum,  2,  26-34. 


Average  daily  temperature  (°C)  I  Lxtreme  daily  values  (°C)  I  Standard  deviation  (°C) 


Standard  deviation  (°C) 


year  197 


1980 


I  Average  daily  temperature  (°C) 


re  da 


tan 


I  d  b  1 e 


Table  7:  Summary  of  temperature  data  for  the  years  1977-196^. 
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Table  21:  Summary  of  rainfall,  dew  and  evaporation  for  the  period  1977-1982. 
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dally  average  (and  standard  deviation)  of  dry  and  wet  Imlb  temper 
timidity  and  dew  point  at  H:0()  local  time  for  the  years  1977-1985. 
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